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Introduction
Maize is a major cereal crop in Ethiopia contributing 21% of the daily calorie requirements of the population (Rashid, 2010) . Increasing the yield of maize is vital to maintain farm household food security, particularly in drought prone areas such as Central Rift Valley areas of Ethiopia where 46% of the cultivated area is allocated to maize and maize constitutes nearly two-thirds of the crop production. To increase the maize productivity, Ethiopia has pursued the application of improved variety seeds and accompanying inputs, focusing on high rainfall areas.
Meanwhile, areas of low rainfall had virtually been forgotten by maize research and extension. In the past two decades, however, substantial amounts of resources have been devoted to the development of improved maize varieties, including those for drought prone areas, and about half a dozen improved open pollinated varieties (OPVs) of maize were released. The research and extension of maize has employed a new approach namely Farmer Research Group (FRG). An FRG approach refers to a farmer participatory research method through which a research team, extension workers and groups of farmers jointly conduct trials on farmers' fields on selected topics, which are based on the needs of farmers. Accordingly, FRG based improved OPVs of maize selection, seed production and dissemination was implemented on farmers' fields at their residence Kebeles 1) .
As far as OPVs and hybrid maize are concerned, each has its own advantages and disadvantages. OPVs are composed of plants of different genetic makeup that respond differently to environmental stresses, such as drought, and they are more stable in yield. OPVs have different flowering dates, which is a useful mechanism to withstand intermittent short drought stress crop failure. On the other hand, the Tobit Model assumes the outcome variables to be in continuous scale, which is cut-off or censored at some particular value. Hence, the Tobit Model is not suitable for the estimation of dichotomous dependent variables. Therefore, the Logit Model was selected since the dependent variable is dichotomous and the independent variables are constituted from both categorical and continuous variables.
Logit Model (Menard, 2002) for the log odds of adoption of improved OPVs of maize can be specified as: Y stands for the conditional probability that a farmer adopts improved OPVs of maize, while (1-Y) represents the conditional probability that a farmer does not adopt improved OPVs of maize; βs are coefficients of independent variables; and Xs are independent variables.
The choice of independent variables in this study is based on the review of literature of adoption studies, preliminary observation and discussions with groups of farmers to refine the independent variables, as there is no firm economic theory that dictates the choices of independent variables in adoption studies.
Adoption literature suggests that a farmer's decision to adopt an agricultural technology depends on farm household socio-economic, institutional and environment factors (Mariano et al., 2012; Feder et al., 1985) . It is expected that a farm household head's decision to adopt, or not to adopt an improved variety is influenced by a combined effect of a number of factors related to the farmer's objectives and constraints. The analysis on adoption assumes that there exists an innovation and the study of adoption decisions evaluates determinants for adoption (Alene et al., 2000) . In drought prone areas, improved variety adoption studies are scarce. The focus of previous adoption studies were on high rainfall areas for its anticipated promising results.
Results (1) OPV maize growing farm households
The basic characteristics of the sample farm households are shown in Table 1 . Female-headed households constitute about 16% of the total 277 sample farm households. On average, a household constitutes about 7 persons, headed by 41 years-old adult with a low level of education (2 years). The adoption rate of improved OPVs of maize is still low, 29%. Male household heads tend to more readily adopt than the female household heads.
There was no significant difference between adopters and non-adopters in both their average age and household size. Adopters tend to own larger farmland and more oxen than non-adopters do. Both adopters and non-adopters have the same level of access to extension services as measured by visits. Distance to the nearest grain market is shorter for adopters compared to non-adopters. Drought that substantially stressed maize yields was encountered, on average, three times in the last ten years and the frequency of substantial yield stress encountered tends to be higher among non-adopters. Adopters more frequently participated in field days than non-adopters. Indeed, farmers in FRG Kebeles tend to be more readily better adopters than those in non-FRG Kebeles do (significant at 1%).
(2) Determinants of adoption of improved OPVs of maize
The independent variables that have shown significant differences between adopters and non-adopters were entered into the Logit Model ( Table 2) . Prior to running the Logit Model, the presence of multicollinearity among the independent variables was checked using the Variance Inflation Factor (VIF) 2) . Since the highest VIF obtained was 2.7, far less than the threshold 10, there was no problem of multicollinearity.
Results of the Logit Model estimation are presented in Notes: 1) HHH=Household head 2) * and ** denote statistical significance at 1% and 5%, respectively. Source: Field survey data 〔 〕 141 （ ） 
Discussion
Adoption of an improved seed is a dynamic decision making process of introducing agricultural technology into the existing farming system. The decision involves a number of factors that are related to human and physical resource endowments, as well as institutional and agro-ecology conditions. In this study, adoption of medium maturing improved OPVs of maize released and introduced within the past ten years was considered. The frequency of substantial yield stress encountered due to drought was negatively associated with and depressed the adoption of improved OPVs of maize. The negative effect of drought on the adoption of improved variety was observed in previous works (Feder et al., 1985) . This effect can be tackled by adopting drought tolerant and early maturing varieties tested under farmer participation, like FRG approach for example. The FRG Kebele as a proxy for FRG approach found to be the most influential factor in improved OPVs maize adoption. The issue concerning the characteristics of the FRG members which are essentials in enhancing adoption is a point for consideration for further study in explaining OPVs maize adoption in drought prone areas.
Conclusion
This study analyzed factors influencing the adoption of 2) Variance inflation factor (VIF) is used for testing the multicollinearity. VIF is greater than 10 is considered problematic.
